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Abstract Diptychocarpus strictus is an early spring ephemeral plant mainly distributed in 
Junggar Basin of China. It is one of the few species of Cruciferae that has heterocarpy on the 
same raceme. The upper and lower flowers in a raceme develop into two kinds of siliques that 
differ in morphology and in manner of dehiscence. This paper deals primarily with the floral 
syndromes and breeding system of D. strictus. The results can be summarized as follows. (1) 
This species has two floral morphs, purple-flowered and white-flowered, and the color of 
flowers is stably inherited. The ratio of the two morphs within a population is close to 1:1. (2) 
There are significant differences between the two morphs in anther length of the longer 
stamens in the upper part flowers of a raceme and in length of petal and style of the lower 
flowers in a raceme (P<0.01). Additionally, there are significant differences between the two 
morphs in length of outer sepals, petals, filaments of longer stamens, ovary, and style between 
upper and lower flowers in a raceme (P<0.01). The data of morphological characters of the 
upper flowers in a raceme are larger than those of the lower flowers. (3) Number of pollen 
grains per flower in upper and lower flowers of a raceme in purple-flowered and 
white-flowered morphs are 7589.07 £976.64 and 5428.93 £900.45 and 7044.73 +557.37 and 
5138.60 1- 813.48, respectively; number of ovules per ovary, 31.83 +3.36 and 25.03 +3.72 
and 32.03 +3.43 and 25.70 +2.61, respectively; and P/O ratios, 241.31 741.85 and 222.33 + 
52.51 and 222.19427.80 and 201.84 3- 37.52, respectively. Number of pollen grains per anther 
is greater in the shorter stamens than they are in the longer stamens of the same flower 
(P«0.01). Abortion rate of pollen is very low, and it differs between longer and shorter 
stamens (P«0.05). (4) In the same raceme of the two morphs, the upper flowers have more 
pollen grains, higher P/O ratios, and more ovules than the lower flowers (P«0.01). Also, there 
are significant differences between the two morphs in number of pollen grains per anther in 
the longer stamens of the upper flowers in a raceme (P «0.01). (5) Pollen longevity and stigma 
receptivity barely overlap; the period of highest pollen vigor is just the same as the peak of 
stigma receptivity. Dynamic curves of pollen viability of the longer and the shorter stamens in 
the two morphs are similar. At the beginning of anther dehiscence, the pollen vigor of both 
longer and shorter stamens is 79095. (6) Few pollinators were present during flowering, and 
self-pollen could germinate normally on the stigma. In the two morphs, fruit-set was 88.2% 
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and 85.7%, respectively, in no emasculation and bagging treatments, and 95.0% and 90.0%, 
respectively, under conditions of natural pollination, indicating that D. strictus is a facultative 
selfer. 

Key words Cruciferae, ephemeral plant, Diptychocarpus strictus, floral syndromes, 
breeding system, sex-expression. 

E PYRG Diptychocarpus strictus | E AER AB E WE EI EA PAS IDE GS RSE HY 
KATA)» MICE PME GER A AFAR: ORA A CE I RE ZLG TED PS teta B] 
Pk, HRPE. PAR A A LE oS AS ERE: (DOWAR EP BAC MAS IIB 
ASR SE WILE ETB SERE EFF CE Fee, TAINS ASD AE CUFCERII TE CE AS iE Ee PE ee. (3) RELA 
(TENURE E FATER AE CED A 00024 7589.074976.64, 5428.934900.45, 7044.734557.37 Fl 
5138.60+813.48; JM Ek Ae ^T 30] Ay 31.8343.36 ~ 25.0343.72 . 32.0343.43 Al 25.7042.61; P/O {iL 4) 3 X 
241.31441.85, 222.33452.51, 222.19+27.80F11201.84£37.52. EX A RIRIK ELPUPIE (eR EE E. 

TR RITE MTR. RIMES THD TED UCET ISI 2 e A (P<0.05) 0 [FEE RE RS LE E LE ESE EK © (4) 
PY He EAE ee E. PAEZ, RRS BHEE A EAE. RBS) Eh 28 
FR(P<0.01), BJ EAH FARER. (SPS AOE EC. RUE SEE Bh 225] ASZR RAHA, ER 
An SHA R HER IRE HE, i J Bete PE IST UE aE AES oe HE E239]. (OPO ERIA 
Se. TERT WETS MASA AEA WA eM OS RR, TA ED ARO ES N, HA AEE H 
CIN AE 
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FUITE 98 83 RR PLACE WI JC JL PEAR AUI HE GE TER ERE(Wyatt, 1983), 3:2 
RIESA RE. ZEA ESSI Aptis. ZEIT IRE. HE AEASRURERERIAS UAR AS, TE Ae 
NARA OCR, 1994; fp WEE, XIE, 2003). YI CREARE WORST Jus APE EY AE SEA 
Wi. Xie y. XETETEBON ADIPE JA HU T EHE (Grant, 1981; Barrett, 1998; 
Broadhurst & Tan, 2001). 

THERA AAT MEME ARE, AERE 35000]. 322A i c ME A 88 DC 
QE vu) EET, 2003). LARUE IRE 1-2 228, Vra Pe poe, p 
milii, Hits m EIER ar CR EE, 2003), AIT EE y HC SR TT ARIA 
AERE, BEI EM (Stanton et al., 1986; Young & Stanton, 1990). Hes% H 
(Bowman et al, 1999) Ae 2e IEJ X (Hurka et al, 1976; Becker et al, 1992; Cruden & 
McClain, 1996)55: 7; lii. AE, OP te BER FEPRETEI PSUS TART AAT R A 
WAG ITT ERES Re 

Jẹ JF Diptychocarpus strictus (Fisch. ex M. Bieb.) Trautv. AE | ^r 4E R oe rJ 
Diptychocarpus Trautv. ME — H —^ P, 4): 1-4 239€ BJ re JR I Pt MEL PLACER K 
DUAR PAR. TDS Bele. ELSA udspAvgBush, 1939; FIRA SE, 1987; Fr 
A, IKEI, 1995). ERE, AAR od ta T ETS, AE AEM AK USE URGES] Se 
fr FE (FE AILS, KMR, 1994). MIBABRERR AAA, RAS PIUECU MI WE ER 
MRK, HORE AWM ATOR ACA; lel eS I] 7 FEE BAS RFR SE 
ALAN TAI RSE, AEA SPHERE ABS IN UE ER KE (heterocarpy) MN Ft, YEUFZE 
BL A AY 2 AEE TH AA EEN OME AE, KLERAN RKA RERET T 
PEARL, SERN: (LPS AE ERE CI PE ER; (DPE ER E — 
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EY EP EB AR SE E. PHEXEIHEBDE AS TEE FOE TE ZEST, (3) 75 ELE EHR IRI — 
HF Er ERB REIN EP PERS HERB ERS IE t FLEE FAP AC TT XX 
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11 BRA AM Eth ex 

TRI A EIS OR Tree tiw KEE Hn m ARH RR SY 
BS GE PE, LAR. AKHTAR, REREH ELE RT 6 LE I, H. 
ARE WT KUN URE KR AAR, CEA T0 AAT PS PEE C FERT EY ES BE 
JÉ SOP RIUE RT AR XI AAR, Hope EPR Se mE, TEES, JPA; 
PT RUE, ANITA A Y fli SS AIS TE OPT, dEAS SCHUM A TRAE HT AR ARE A 
WBS OS, FACET Sb I PER IP n Bp PUSS TSE, DIEET Re TEIL E: 
PARES BASES LEO) ERER ERE 

SIRS MALS TEE RAN SES AS Sy EL tt REL t D hA TI REEFS. RT 
Mrd FA AST UAB, 164643948, 4«2587934', be TAE AK RA Cu p LLP EUR 
Ai^ Joi, A MORI eu Cx. SEI ETE, TE AN KR i Te 
12 WMA 
1.2.4 ATE ABE Bie (ER XE EW 

20024125 Fy IE 456)19], MI IEE E Peg RS STL SC AEE LE C BL RT 
T, Jt T20024E8)] 10M RITA sh, CES RE OTA, EASE eh 
HARAKTE. 12003-20054 D BE 4-5 J] A VA RUE LE AREA CT £P PE Je EUER L6 C 
Ti ho AR WIRE CS RORIS LE ETT Y USE ESTE, AE EAR I AE GS A6 8 LUE EA RR 
ATE 
1.2.2 EARR 

Ur T SER TEP ELE CURBR RENE ITI P A23 EPS 8S TE WIL AZ G3 XT HE SE IB AS 
^u, SIE AREY, A XE KAD SEAS — 8009304 E £E C6 4ERUCT CS E FECERIT T] EN. T 
WEI EHE, TERE BRI AE SHORT. PLC RE AE aS, PUES Bi POCO Jf 
BALES E) EGSRETE o 
1.2.8 PERIA FFEN] 
1.2.3.1 ERER ER BRA (P/O) 2% Preston. (1986); CrudenfllMcClain 
(1996)/0 I IE. FEAR AEH, DEKE — S130 RET EA E £6 LE ESPRIT E T] SEES 
EXEC “MER, SEI Aia EAER FPE A. TEXEZUIJTAR DU, ZR. IE 
SRI dez) m T RS EH, CEG A t Bb —^ MESE TE ZU E E NA 
ARE Ste Zr HAE RU BEALE ER BAN X 4  nX2. EWER SES TAIT, REESE 
FEIN Yt EB T EEF, SETA. P/O ft FACETED BU PALEIS ERB. 
123.2 £MAR/ MASE 5 RAOm99Dm fe RESE. REW, IDIEK 
7) SEAS — 88853047 3X £E EER ELE ER EA I E EE SC I EI, BEE bi ERE 
FEA PRE AE. DIREK, ESIE TAS Te BE, De FLERE 
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ZL -RGZLG YK, wi EIK, Olympus BH-278 6 tj (488 F BENLER S TLE, Zl 
BOLT A AUC EE AEE aE, BERAE, ICR He CER, HAIE 
MER ERG. WA KKA EA BUER E BEX 100%. 
1.2.3.3 EREDAME — 2 Dafni (992N CITI, HTTORM EER. R 
FEMA, APE A 2) SEAS — 805 104 3 8 LE AL EER RH D] EE ERRANEN, 
AE LAURE, HE. REMESEdEZUJT AIRES EB LB) PAS HD BA 
E, FATT CASMRETT UA, (E40 °C AAPOR 15-30 mina, OG ht OES 0 AK 
Az 68 TTB) AR ZTE 715299) JJ A TER, BERAE RE. f 
JA EE R= (ET LEB) BEA EZ Co LEO USER SCC 10096 
12.3.4 di3kupjjiEXU:E —Dafni (1992) 92 Jr 14, HIA Ec 3E Ae UH EE 
KUPPE. PERE, BEBUbIIUAZ TI UTERE BIE, JERE WE LOZS EINE RE, XE 
TEAN GEN UNE pep ce esque A een) et 
"P, ESL RE BTE, MUA ES Jd HS] SW C OF ^ GILL, 
12.4 BRAM 
Ay T FUT AA ASTON, ETT f FARME: 
12.440 Bide URSIN ED, KERNE DUSTIN, EPR E BEBUbRIU NN 58 
NE 40^, EBET IAHI BEI A46, 2] 3IETI UT RARE: (DAR: AS JS. AE 
SS. JPME, Birk HEARAKTE PS Pe e SEL QA HESS: ASME, IED 
“PASS EES, BR Ee s OL. 
1.2.4.2 f&49 UR MT BENLER AER 4E CELA $30 E, dE RE) E3 ON E be a 
BSF EUG IY TH DG EUIS IET] ILES o 
12.43 ARRIRA TIEA ARR E BENLER W 10ER IFA ERE 
ITER, ERE WIRI ERU GR EN FAA Dp EDD, BETIE, Æ 1 
B E T un d. 
Olympus BH-278 9e 6 Sé di. POSSE E EAE EEA ERRER EE TE DL 
13 Zi 
Fl FY SPSS11.526 1E 4) Br Fro Ls ETT REPEAT, De ee AE EZ n] Ae e E, 
JEH Excel iktr e 
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24 PATEAR GOES ETE 

2003-20054 EXE ZE3 FRAY MLSS os: FEAR TE A ERER AS RET AS Jia ERT 
WEEN FACE, Ta ER ZT ER ERT ZB EAR TEE KAE. PA 
ECE EUBI AER IT a PEE AZ AR EY Pe TO LH 1 e 

EMRE RIER T, IE ER AY 4E EC A Fi eI H AEE 
RELA E; EE ZT FE AER Z E S it (fb ls RE yeah ee), GS US (Goodness-of-fit test HEY 7) F 
3.8, KAWANA PL: LS ee 1) 
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R1 FRR FPN AE LRA A ELEC LEB 
Table 1 The number of the white-flowered morph and the purple-flowered morph of Diptychocarpus strictus, and their 
ratios 
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Year Total number Number of the Number of the Ratio ofthe white-flowered Value of 
of plants white-flowered purple-flowered morph/ the purple-flowered G-test 
observed morph morph morph 

2003 253 114 139 0.82:1 2.47 

2004 244 128 116 1.10:1 0.59 

2005 303 147 156 0.94:1 0.28 


2.2 BRASE 

FORTHE BAR, MMES, TRIAD, DA, E, WEEE, HE24, SDE 
FA, KEBAB, AKERE. 46A, BEJE, 29 ES, TB TRA, AE 
ARZTL (6, (Blu Hb ETT ED ES HE, MAER Y EER TEE 
WPR. MESSOR, HEX256, Aa, det IK, SENG, ERR ON “VU SHES”. 
MESTE, HABENS, MAGIA, WERL K, DERERL, ESR AVN TE. RR EP LE £4 BEL 
FAIR AE TIE AS BV BIAS WL AE 2 

K2 Edu: ERACE AIERZA, IY EEE KERE A KEF 
PER AEE, TAEST BLE PETE EK AUER EELER EE o 

RELL RR EY PPE ZEEE ER. TER. TREE 22 KAES 
AK, SHE. HKEY w ee. HEERE PE NES e 
MTR. IEK, TR MESSE 22K. TERK, ER CIAR m, BE E WWE 
E FAEK. RW AC FY JA EER K PELE LES AMIE HE FFE A 
2.3 TE#IA(sex-expression)#374E 
2.3.1 Sikes RP/OE 

FEAR FE PN RAE CBRE ed e sc; P/O TEL MNS ERIK. EEZECURLETO LEP 
Es FREI AE EB) 5t) Sill YW 7589.07+976.64. 5428.93+4900.45. 7044.73+557.37 All 
5138.60+813.48; JW EIS A) Illy 31.8343.36. 25.0343.72. 32.03+3.43 All25.70+2.61; P/Offi 
Ay 31] V241.31441.85, 222.33+52.51. 222.19+27.80F11201.84437.52. CERT AEA ade 
RZA, FE EBLE MESE AE LE YE BD BATE iE Fo 

FEAR FT PN IE RE E FAEK, RUMESERELEZUAETI PETER i 
MERJE ee, JE PELE PEIN A. AERE EP ez IW 
FA P/OFEL Ac m o PARE E. PARLE A SE Et at EE ESE EK, H.28 
FE MW. (483) 0 
2.3.2 FEMME 

PA FILE Ee FEL. ESS TE UC IRA. RR STEN TE IC KRR. ARN 2 
IRH, PARE Ee E. PETA EES HEC KEE, HA 
MECR Hc REA (Ae ee FARK AES CED 
MAREEA, SEE RG ESS EY LC ER ESSE II Teo 
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RST PAPE BiB BE ZA tS ER Att (BAM: cm) (meantsd, n=30) 


Table 2 Statistical analysis of floral quantitative characters in the two floral morphs of Diptychocarpus strictus (meantsd, n=30) 





Ise SF Axes Te it KEES FLEES WEES 
Outer sepal Inner sepal Petal Longer stamen Shorter stamen Pistil 
K 3i K 3i K 38 TAK TEAK BK TAK TEK TIEK 
Length Width Length Width Length Width Lengthof Lengthof Lengthof Lengthof Lengthof Length of 
filament anther filament anther ovary style 
0.56+0.03 0.12+0.02 0.51+0.04 0.17+0.02 0.99+0.07 0.12+0.01 0.59+0.03 0.07+0.01 0.50+0.03 0.100.011 0.45+0.07 0.06+0.02 
0.5120.04 0.12+0.02 0.43+0.03 0.14+0.01 0.83+0.06 0.12+0.02 0.55+0.03 0.06+0.02 0.47+0.03 0.07+0.02 0.40+0.06 0.13+0.03 
69.62" 3.39 29.45" 0.62 100.89" 4.80 28.64" 6.92" 6.55 40.19" 38.07" 117.48" 
0.5520.03  0.11x0.01  0.5240.04 0.14+0.01 0.98+0.04 0.12+0.01  0.61450.03  0.06+0.02  0.543x0.04 0.0940.01  0.5440.05  0.06x0.02 
0.5220.04  0.11x0.02  0.48x0.03 0.15+0.03  0.8520.08 0.12+0.02  0.584x0.03 0.07+0.01  0.473x0.03 0.09+0.01 0.42+0.03  0.0940.02 
8326" 0.82 8.13 0.23 29.07" 2.56 17.36 0.92 2.11 8.42 103.86" — 52.39" 
0.55 1.58 2.22 14.577 0.58 21.55" 4.97 40.73" 8.61" 0.58 5.40 1.04 
2.84 4.37 29.89" 0 22.57" 87.60" 15.14" 0.02 0.06 17.83" 34 33.85" 


FE BABREZIBEURBU ZB, RIB SABRE EBT Zit SA BSA BBE NTC Ziel ESRB 75 2848. 


* Significantly different at the 0.05 level; ** Significantly different at the 0.01 level. F' is F value between the upper and the lower flowers in the purple-flowered morph; F? is F value 
between the upper and the lower flowers in the white-flowered morph; F? is F value in the upper flowers of a raceme between the purple-flowered morph and the white-flowered morph; 


F° is F value in the lower flowers of a raceme between the purple-flowered morph and the white-flowered morph. 
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X3 RITA BEE HE PRT LE Bt Be APO fit AT P r(meanssd, n=30) 
Table 3 Statistical analysis of pollen numbers and P/O values in the two floral morphs of Diptychocarpus strictus 
mean+sd, n=30 
ERKE JEYEXEIY LEER — fREZS TE ORT) REARTE tjat R F P 
Morph Position of flowers in Number of pollen per mage KKB) IAPR E 



























































a raceme anther RUHL) Number of (P/OfH ) 

KEES KUMESS ^ Number ovules per P/O 

Longer Shorter of pollen flower value 

stamen stamen per 

flower 

SKIER ERE 1220.304 1353.93+ 7589.07 31.83+ 241.31+ 8.68* 0.01 
Purple- Upper flowers 49.20 98.67 976.64 3.36 41.85 
flowered PRISE 869.034 968.40- . 5428.93 25.034 222.334  5.22* 0.03 
morph Lower flowers 67.22 69.55 900.45 3.72 52.51 
F' 73.71 ** 65.37** 79.33** 55.17** 2.4 
Aten EE 1091.63+ 1339.10 7044.73} 32.034 222.19: 54.23 0.00 
White- Upper flowers 08.20 48.89 557.37 3.43 27.80 +f 
flowered PRE 820.834 927.63  5138.60+ 25.704 201.844 7.84* 0.01 
morph Lower flowers 45.36 49.98 813.48 2.61 37.52 
F 67.00** 113.72**  112.09** 64.71** 5.70* 
p 14.62** 0.11 7.03* 0.05 4.34* 
F 1.42 0.97 1.72 0.65 3.02 


*ogtehrpfEo.05 md EEEE; tho Ae eT EOL AR fete est. FS PY PY FS PADRE 
CEN Mee bP IE ZR; HEERE E PAEZ MERN E, SR eT te EE 
PETE EY EABEL DU LE AER] Oy EL; BR ZT CE I3 P CULTE RTE FE HI P PASE Z T EE He EL AR EHE RS Z^ T] EU 
A805 TS 2s 

* Significantly different at the 0.05 level; ** Significantly different at the 0.01 level. F' is F value between the upper and 
the lower flowers in a raceme of the purple-flowered morph; F° is F value between upper and lower flowers in a raceme of 
the white-flowered morph; F° is F value between the purple-flowered morph and the white-flowered morph in the upper 
flowers of a raceme; F' is F value between the purple-flowered morph and the white-flowered morph in the lower flowers 
of a raceme; F? is F value between longer and shorter stamens. 


2..3 ERNE J SHARE 

2.3.3.1 FEET FURST PNA E LOR P LET TERCER] — 46:24. hts. HEJTI, RUE 
BEAUPAIN TIS EE MESE EAHA ho WEHE LORE AE AS 
AE bU LAS Y. WAERT K, REESE E 8 JI SUAS E MM eA. 4625 RTT SI 
AES 187) Itu, IA90% DÀ E, JEJE 1-3 hW AE RS 7) JH ER ACE, 3 heit 
Tit Jm PER, 485 hi APERTE PH. RESET ER 28 IIS FE 82099 EA FE 
2.3.3.0 dk E — e RH EEM R UKS. PE COREA EI RES n] SHE 
EAE RET IRE t EISE ERFAN, DA PERERA SAIS RT BOTE] Ae Se 
ae, IEEE MT BEVESE T IEJTAEJH2-3 h, CEFR LE 4 5S WORE TY, AIRE 6 WEA 
Tr, PAE CS LEM PESKY TE TSE Be ARES ar HH, SER PE ERE 
MEREKA USER TE, EEA E 73 Bec eu FJ HE 8] E At FE SG PY dt FE TH RZ 
HA. 

24 BBA 

241 Bitte 


TERNI, PPE EE ERAS KEERAMA AD SLE AR WL 26 
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XA FRSA RHE ERE Bt CD (mean + sd, n=30) 
Table 4 Abortion rate of pollen in the two floral morphs of Diptychocarpus strictus (mean t sd, n=30) 












































TEL ROS T tere tere ER C TEA CA E p P 
Morph Position of flowers in a Abortion rate of pollen(%) 
raceme Eas jk HESS 
Longer stamen Shorter stamen 
BE CENE se 1.03+0.89 1.73+1.05 7.77* 0.01 
Purple-flowered morph pape 1.20+1.07 2.02+1.84 4.42* 0.04 
Lower flowers 
F' 0.43 0.54 
P 0.51 0.47 
HEHE PR ose 1.04+0.82 2.06+1.84 7.69* 0.01 
White-flowered morph paure 1.2541.10 1,9341.18 530* 0.03 
Lower flowers 
F 0.72 0.10 
P 0.40 0.75 
p 0.00 0.70 
P 0.98 0.40 
F’ 0.03 0.05 
P 0.86 0.83 





* REN ZEO MKE EIEE. Fh FP. P, F, FOKRA A ERE E. FIPI(EZ T E 7j 25 
fü; HEHREN E PAEZ ERES 2508; ET A EERE PZ A, At 
TE H CATER TE FABIE Z RU LE EERI 77 He ELA AAR SS ZT EERI AME o 

*Significantly different at the 0.05 level. F' is F value between the upper and the lower flowers in a raceme of the 
purple-flowered morph; F? is F value between upper and lower flowers in a raceme of the white-flowered morph; F? is F 
value between the purple-flowered morph and the white-flowered morph in the upper flowers of a raceme; F is F value 
between the purple-flowered morph and the white-flowered morph in the lower flowers of a raceme; F° is F value between 
longer and shorter stamens. 













AREL LENT Fa CEU 
Purple-flowered morph White-flowered morph 
a Ciis a Chas 
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Fig. 1. Dynamic curves of pollen viability in the two floral morphs of Diptychocarpus strictus. 













































































RABIES ATIPE, BAT ABMS — oS FEX ALBEE 
+ indicates stigmas have receptivity; ++ indicates stigmas have higher receptivity; +++ indicates stigmas have the highest 
receptivity; ++/— indicates most of stigmas have high receptivity, while some have no receptivity; +/— indicates some stigmas have 
receptivity, while some have no receptivity, — indicates no stigma receptivity. 
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Table 6  Fruit-set in the two floral morphs of Diptychocarpus strictus under different treatments 
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Table 5 Test for stigma receptivity in the two floral morphs of Diptychocarpus strictus 
JEJE SE TRI ERFORS KAEH CEU 
The time after flowering The flowering condition Purple-flowered White-flowered 
(h) morph morph 
0 FEE MIT * * 
Petal just spreading 
1 E HEBEEAUT AA S U 
Anther dehiscing of longer stamens 
2 MEAL TTL ee ee 
Anther dehiscing of shorter stamens 
3 WME STEP TP AUR h +H +++ 
1 h after anther dehiscing of shorter stamens 
4 RMR AE TFA h +- Hc 
2 h after anther dehiscing of shorter stamens 
5 PEK tih tes +/- +/— 
Stigma exerted out of corolla 
6 ia lainey = E 
Petals closed 
+ ANKE A JAPE; ++ as FEES BEER CIR, ++ REER AY ROMER RS +- AN ASD EE BORE, "PRA IS BOE; +- 











Hike AEK% Fruit-set F P 
Morpa KEWER IE 
Covered with bag selfed Control 

BRET COAT 0.88 +0.56 0.95+0.50 1.68 0.20 
Purple-flowered morph 
EGER 0.86 3- 0.62 0.902- 0.43 0.02 0.89 
White-flowered morph 
p 0.00 1.27 
P 0.95 0.27 
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F' is F value between the purple-flowered morph and the white-flowered morph; F? is F value between covered with bag selfed and 


control. 
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Fig.2. The visiting frequency dynamics of insect pollinators. 


2.4.3 PR 
JG SW NS BE Ao: SRR ESS EIN ELEAE AERES Lg, 19g We UI 
SIME, DEW HE cE ASS IY. 
DA E32 FA HLA) WS AT RAW: ER SPEAR REA ARON d. RON aT, BIO 
PEA ASIN A AS. 


3.1 4L R BGRIERSGETE 

Bush (1939) JA] A 26 5(1987) iX oe KR Sr FRUIT] 46 (6. 7g S 2L (6, Hedge #llRechinger 
(1968) Ate IG 29 A (a EAE JE ZE (6 (Petala alba demum violacea), Zhou ^5(2001) iu 
RILA AREH, EGA PUES (1995) i BPA 46 C62 A AS SCH HE 
BESET ARE LSS ACN, TRAD Ay EN Ae ER ZLCURTE CE EEA, HAPE EHER 
MEERE EER I, PEERI ICE LEE Es BED, SEAS FEE: 1E 1) 0 
PEK CERP WRT BOAT A, TALLEY FE E BE. 
3.2 its AS HE 

1EZ AVE BORIEIBAW SARE, Bl ZEdEWERUEVSHI FETA ones & Reithel, 
2001). ÆA EI] 2e fe H eee Hd LZ] AZ RO A EA e ZH EA, WF BD at EN EAT 
A. Bene o m Ber vA EE RME TE SE ELS A EE (Sobrevila et al., 1989). ZEPEXRERE 
H, Aes EET) BUS CR AD. FRA, Hore Cum E HL CE | Pea 
(KK 91, 2004). "llfEIpomoea imperati (Vahl) Griseb. (iE {EF}, CEM BERRA AL, ke 
EAEE, MERRER S S ER, HH te VECES IT] RAE S (Sobrevila 
et al., 1989). ZETA HERE, REEI PEE: EREMAN: Stanton (1986) IK 













































































































































































































































































548 HE wy) o A e od 45 d$ 














iE PEE) Eb Ud Be P Ree € AARM Raphanus raphanistrum L-PPE E, ded 
AERE E59 7 BEC RT RE CHE ME TRE ITE IE PET SK). YoungfllStanton (1990) 4 4l 
iÉRaphanus sativus L.A AEE AZ). AERE RUE Z3 Kr NE ERE E, FRU A HU XN 
FER IER AK, ZEA) IE PERI FE EEL MEE E SED EK SLI. UEYb, Preston 
(1986) 4X} 66 FLERE LS ED EET SEEN, RA LOPE RIK. REE) E: 
TEIE SEE, AS A EFI IIS HE S8 HY APA EAS Te) ct ED o 

FER FEE AMM AEE RET (6 FA Cu TY ace A TIE S, h HER Ry iE te FF 
EW F RETE: iW PECEREN ESAE TE EER BALE ZEEE RAI 
TERE TARE 0E ALN IER AN IB BR SKIN Ee E PAEZ Te 
DMM. EHE. KEBAK, ERAK RHR. TERR EILER LE 
2:8, Bie EHE EE FEKE). DER EEE Fit LB Pa HE 
In HA; pH AREA. WAER METER aie EE BAI 2E O3), KIH 
HREF EB PF GU ANAS [IB ARSE IB LEE BCRP IE Etre EXER. AN LEC 
REPAY ERY A EG PEREKA 2E SR(ARIZ). SEE OAR CELE I ES. DIE OR 
li) DAA PN BE OR A LE E REGEL EE BORE TIE LI 26e, CERT) Ee IY 
Wey | DAA EMG ERRENTE TE ART 
3.3 TERIA E 

Cruden (1977) Jy P/O [LZ W PEER eos TE LER EIU YA, e SER fH Sc We FF 
RAIN IEA AY , 74 P/O ff 92.7—5.4WE LEAREN Hoe Ra, POAN 18.1—39.01] ye 
PE FAAS, P/Ofri 2u31.9—396.018] H APE ^x, P/O 244.7-2588.01 A Je E Az, P/O 
2108.0-195525.0I] Jg Je ESAE, KHE POW, FU Ses AKA c. ifj 
Preston (1986) Jy 5r S2 Rise ASAT UE a P/OTH, HUM AAS LI P/O TELA F 
3500, ifj NE SE RS RUDI P/OT 7] ]: 1000. JE ARE np ae H oe Jap np Hoi H 46 RH ty 
EG AER. RIPE CUERO P/O 1635) 45164-28318], 7 $1000 (483), TH Cruden 
(1977)AllPreston (1986)IT] RII JE AC O7; SUV AE EA Ae A FE. Mes Du. JEEVES 
AA. ARERR, HO SE (2A FLEE BERD HR RHE EET e 
Jt Ae ONS LES TIX 2. 

HIRI e Y RUE S — PEE Barrett, 1998), HAE HE Ie 
(Fe) ATER eX AS HY FRM CE A SY PI] — PN Lil] (Gomez, 2002). FERH 
ST Rt GEAR AE OA. Capsella bursa-pastoris (L.) Medik. — Ft Vib a) HAG Pel. 
FARO A. AAR Ra BE UE BREE AS TAL, dE EIS CU E. BEEK 
[A] JG HOUR RE. AE AI RETIA CS BC EE ALE, Tf RM BE ^ C eS IN] 
dora. (4-10 “CATE, FEM Ny UE S Sf, [Hte REIR f (Hurka et 
al., 1976). Alliaria petiolata (Bieb.) Cavara & Grande At — fiae RACK, CER fiu F 
Ade, Hcc BE Ed PEAT A EEK (Cruden & McClain, 1996). 
Brassica napus L.F EV HIRR x, (848 U3ITHRE Rep, Flee RR AE he 
15,52 BI B AE AE AN SER (Becker et al., 1992). 
A SURJTIRTEXEXA EUER, fSHIKIP/OfE. BEKIUAERCEESE E 7I E F3 wg 
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TBI fey BEI AD HE. KESE A R E ES DA HEY AY TIE, SOR 
UE T HEC UR. fe Ay E du D VEI OR Se LEA a, AP ALS LE OR EFT A OL 
fU HEZE A Ac RIA BUA a. TINY, REESE IPAS In] 2b Os Hf 
ds EZ Teta PRESB h), rH EK T 46 38 EREE E REE PIT, 
HGF BY AS Fl Se Sa I HEE X E] CS ZEIT) EEA TOPS aA, PRUE F ERES HUE WE 
PLEIN UI HE fe Re ET RETR, Ar TAA ee I Bp IP FAD IL Se A 
AU. MET, AEA ANTHEA, RUT AA, Hag A By, AXTA T HE 
PES UR BEA. 
EAR, TERE IPCI TH. HAIR BE cU; 4E INE TRI AS EHI] Se SA C d 
eM. EH W25 “CLA ERRUR, FE He aR 80077 ATIF, HESSE EA IPAS IN D] 
41:8:40-10:00, 1 Wi RAER EAJ R, WIN AT DACRE dude. E ORRERI RS, "Hug 
JERON ZS HES 459:30-11:00, AIRT Tid Db WEDS 11:00-12:00, HJE EX EH s 
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